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SMALL dams, BIG impacts;  
Adult salmonid migrations in the  
Umatilla River Basin 
Kinsey Frick1, Kaylyn Costi2,  
Jerimiah Bonifer2, Craig Contor2 
 
1NOAA Fisheries, Northwest Fisheries Science Center 
2Confederated Tribes of the Umatilla Indian Reservation 
Columbia River = 
big dams 
The Umatilla River – A Columbia River Tributary 
Corvallis 
Umatilla River 
Columbia River 
Umatilla River Irrigation Diversions 
Three Mile Falls Dam Maxwell Dam 
Westland Diversion Feed Diversion Dam 
Our goals 
• Evaluate passage of adult summer steelhead, 
spring, and fall Chinook salmon at irrigation 
diversion dams in the lower Umatilla River. 
– Passage routes, duration, timing, and efficiency 
 
• Assess individual diversions 
– Steelhead passage (2009 – 2012, 4 years) 
– Spring Chinook passage (2009 – 2011, 3 years) 
– Fall Chinook passage routes (2010 – 2011, 2 years) 
Radio Telemetry - Tagging 
• 2009 - 2012 we tagged: 
– 476 summer steelhead 
– 130 spring Chinook salmon 
– 206 fall Chinook salmon 
• Gastric insertion of radio 
tags 
• Tag Regurgitation rates: 
– 27.5% (Steelhead) 
– 4.6% (Spring Chinook) 
– 9.7% (Fall Chinook) 
Radio Telemetry - Tracking 
• Fixed sites at diversions and 
tributaries 
• Mobile tracking by truck, plane, 
float, and on foot 
• Precision: ¼ kilometer 
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Steelhead Passage: Then and Now 
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Project 
Modifications - 
Feed Dam 
• Slot constructed in 
sluiceway 
• Three rock weirs to 
provide jump pools: 
attractant flow and 
decreased water 
differentials 
• Tweaking of rock weir 
throats to lower 
elevation of drop 
between pools 
• Addition of baffles into 
slot to increase 
roughness and decrease 
flow velocity 
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Time of Day 
Steelhead: Time of Day of Passage 
Spring Chinook Passage: Then and Now 
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Spring Chinook Passage Routes 
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Time of Day 
Spring Chinook: Time of Day  
of Passage 
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Unknown Route of Passage Umatilla River near Echo (OWRD 14029900)
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Relating Passage to Environment 
Conclusions 
• Notched slots provided 
the preferred passage 
route for both steelhead 
and Chinook salmon 
• Feed Diversion 
modifications improved 
passage times 
• Spring Chinook pass 
during daylight hours 
while steelhead pass at all 
hours of the day 
• No diversions now stand 
out as targets for 
modification. 
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passage 
System passage times - Steelhead 
• In 1993-1996: 
– Range = 3 - 120 days 
– Average = 29 - 36 days 
• In 2009-2011: 
– Range = 2.3 - 165 days 
– Average = 38 days 
R² = 0.6485 
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Date of Tagging 
System Passage Time for Steelhead 2009-2011 
Upstream migration distributions 
Located in 
spawning area: 
• 81.5% (Spring 
Chinook) 
• 84.5% (Fall 
Chinook) 
• 64.7% 
(Steelhead) 
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In the Umatilla basin, it’s all about… 
Water for… 
vs. 
Irrigation 
Fish 
